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Differences in designs for the investigation of ‘free-operant’ learning environments is an 
issue for which the field of Applied Behavior Analysis has relatively imprecise language 
and little research. However, specificity of terminology regarding procedural similarities 
in this area may have important implications with regard to available knowledge for 
reliably predicting more efficient teaching methods. Lindsley (1996) set forth some 
parameters which could shed some light on these issues. Whereas his rationale was 
largely founded in extensive clinical experience, his “Four Free Operant Freedoms” will 
be examined more closely in an experimental preparation. Major figures in Behavior 
Analysis have called for research in the areas of fluency-based instruction and PT. The 
present study should be seen as a small piece of a much larger area of potential study 
regarding the exploration of more efficient and effective designs for teaching and 
learning, particularly given applied environments in which free-operant designs are 
pervasive. This study evaluated learning patterns for both “successively available” and 
“concurrently available” stimulus presentations for a kinesthetic task. Results indicated 
that for this tactile paired-associate task, successively available shape presentation 
methods led to response acquisition rates which were, on average, 20% faster than when 
shapes were available concurrently. Implications and potential secondary findings are 
discussed.   
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Precision Teaching (PT) is founded upon a few essential principles: 1) use of a 
Standard Celeration Chart (SCC), 2) a focus on observable behavior, 3) frequency as a 
measure of performance, and 4) the learner knows best (Kubina &Yurich, 2012). 
Whereas the application of PT has led to phenomenal outcomes in applied domains, 
relatively little has been published regarding what constitutes effective instruction in any 
given learning domain. At the very core, PT practices are a method of developing 
custom-made prescriptions for each student to maximize learning outcomes (Lindsley, 
1992). One of the few centralized practices is the utilization of a set of tools used to make 
decisions regarding where to go next with a learner. This applied practice of adaptation of 
celeration (or changes in the rate) in the learner’s performance does lend itself to 
realizing tremendous learning gains given the standardization of the SCC and subsequent 
cultural practices that have followed (Calkin, 2005). In fact, some recent studies have 
shown that just the availability of precise, and frequently contacted data has been shown 
to increase efficacy of school teachers with little other training (Bailey, 1984; Berens, 
2005). The conditions common to PT which promote near-constant data-driven change in 
the learning environment do not, however, typically create the foundations for traditional 
research questions. As an applied system, Precision Teaching is the practice of changing 
what needs to be changed as a function in clinicians and service-delivery providers 
interacting with standardized systems of data. As a result, many of the common practices 
in PT are not studied by evaluating the effects of one treatment against another. Relative 
to other domains in Behavior Analysis, precision teachers have done little in the way of 
providing peer-reviewed publications to outside audiences. For example, a recent 




spanning just over 300 individuals (Ramey et al., 2015). Further, there are only a handful 
of studies which evaluate the efficacy of PT practices with typically developing 
individuals—which is the primary target population for most of this applied work. This is 
not likely due to a lack of effort on the part of the PT community, but speaks to the nature 
of the process involved in PT. Despite this, Lindsley (1992) felt strongly that the raw 
inductive approach of Precision Teachers would lead to continued basic research 
discoveries. Skinner, too, believed deeply that rate of response would lead to fruitful 
inductive research, and counted “rate of response” and the cumulative recorder amongst 
his most important contributions (Evans, 1968).  
While the primary emphasis within the precision teaching community, is on the 
system of measurement, and decisions with respect to that measurement. It is often seen 
as synonymous with rate-building. Fluency pertaining to measures of rate, and rate-
building strategies, are evident when these measurement systems are utilized (Johnson & 
Layng, 1996). In utilizing free-operant procedures, and measuring rates of responding, 
the precision teaching community has been uniquely positioned to answer questions 
regarding the nature of what has been called “rate-building” or “over-teaching” and to 
study the effects and conditions surrounding the phenomenon of acquired fluency 
(Chiessa, 2014). The term fluency has become increasingly popular in current discussions 
of teaching and learning (Johnson & Layng, 1994). It is used to describe behavior that is 
accurate and seemingly effortless. Currently defined, fluency is the combination of speed 




regarding rate of response, over-learning, and fluency are not well researched  in general, 
in peer-reviewed journals (Chiessa, 2014) 
 Notwithstanding the lack of widely available peer-reviewed research literature—
practices such as “slicing back” a given set of learning targets, or utilizing “random-
within” and “random-between” stimulus presentations, are widely adopted by the PT 
community (Kerr, Smyth, & McDowell, 2003). These procedures are intended to control 
for the regularity with which a learner makes contact with a given set of learning 
materials. These practices have been adopted, likely due to the known effects for 
individual learners as shared knowledge amongst the small communities of learning 
centers and schools which place a heavy emphasis on the application of adaptive and 
data-based decisions regarding best teaching practices. Another common intervention 
found in PT environments is the introduction of single presentation flashcards in lieu of 
worksheets (Meindl, Ivy, Miller, Neef, & Williamson, 2013) which present multiple 
problems or different tasks all at once. The efficacy of flashcards has been examined 
across a wide range of academic content (MacQuarrie, Tucker, Burns, & Hartman, 2002). 
It is unclear why, exactly, this practice of reducing the number of available stimuli is 
commonly utilized although the intent of this intervention is to foster response 
frequencies. The common practices which accompany this intervention represent a small 
example of some practices which seem to violate some of the tenants listed in Lindsley’s 
(1996) article titled “The Four Free Operant Freedoms”. For example, it is often the case 
that the learner does not hold their own flashcards; a practice for which Lindsley 




tend to be slower in handling their own cards given the fine motor skills involved. To 
allow young children to handle the cards could be to artificially suppress response rate 
given a ceiling imposed by their ability to readily manage a given stimulus set. With 
many commonsensical reasons the restriction of a learner’s ability to skip, repeat, speed, 
and form responses abound—the present study is concerned with assessing the conditions 
under which these “Operant Freedoms” foster response rate growth, when they might not, 
and where these rules may need to be further explicated.  
Operant Freedoms and Instructional Design 
 Lindsley’s (1996) article presents numerous experiential observations regarding 
effective instructional design.  While these observations don’t appear to be rooted in 
classical research in published journals, their merit—like the unpublished, inductive, 
data-based interventions and decisions of many precision teachers—would be difficult to 
challenge given the innumerable applied examples which Lindsley accumulated. The 
charts which accompany these applied examples are a testament to the efficacy of his 
teaching methods (Binder, 1996).  Among the four recommendations for designing 
effective teaching environments, Lindsley suggests that learners be allotted the freedom 
to speed, to form responses, to repeat responses, and to self-present stimuli (Lindsley, 
1996) in order to learn efficiently and to fluency.  
The Freedom to Speed 
Lindsley (1996) claims that The Ferster-Skinner pigeon key (which allowed the 




development and growth of Skinner’s early work.  Former recording devices only could 
record 60 responses a minute, and failed to capture differences in performance at higher 
rates.  Also in this spirit, Lindsley encourages instructors to “free the operant.”  He lists 
numerous examples in which a behavior may be fostered by limiting ceiling effects, and 
allowing the learner to go as fast as they can, in lieu of breaking up responding into 
discrete events beginning and ending each response with a corresponding antecedent and 
consequence (p. 206).  It has been argued by some, that the lack of widespread success in 
the American school system may stem from this very issue. With an emphasis on percent 
correct measures, teachers are unable to contact skill deficits as accurately as if they were 
to utilize and focus on responses with respect to temporal variations in responding. 
Allowing for rapid responding is vital to the detection and correction of issues regarding 
retention, endurance, application, problem solving, and performance stability (Bernard-
Opitz, 2005; Bucklin, Dickinson, & Brethower, 2000; Walker, 2005).    
The Freedom to Form Responses 
  In early behavioral experiments with both animal and human subjects, Lindsley 
notes the importance of manipulandum which fostered freedom in response topography. 
He states “the learner (should be) free to select the most comfortable response form and 
to vary that form during experimental sessions to overcome boredom and fatigue. The 
wide response class also permitted different individuals to use their own, unique, most 
comfortable response form” (1996, p. 204). 




“The learner is always ideally ready and is never caught napping or off balance 
when free to present stimuli; the freedom to ‘self-pace’ or ‘self-present’ is the best known 
operant freedom.  The destructive effect of external pacers on the development of fluent 
performances, and the constructive effects of freedom to stop, start over, correct, and 
skip, however, are less well known…” (Lindsley, 1996 p. 203). Allowing learners to self-
present learning stimuli also has utility in addressing ‘attending’ issues, as well as 
decreasing problem behaviors related to work refusal in some populations (Brown, 2012). 
While having the effect of reducing the occurrence of problem behavior and indicating 
the presence of reinforcing stimuli, allowing a learner to present stimuli may foster 
response rhythms and increase accuracy (Lindsley, 1992) 
The Freedom to Repeat Responses 
  Lindsley notes that speech pathologists recognize the importance of self-
correcting and repeating responses.  He notes that an important stage in teaching a learner 
to speak is when the learner is able to hear themselves and self-correct based on the 
corresponding auditory stimulation.  Lindsley also notes that the relative failure of 
Skinner’s teaching machines may have been due to the fact that learners were unable to 
repeat or skip responses (Lindsley, 1992). He argues that this may have prevented 
learners from effectively achieving fluent rates of performance with respect to a given 
response (p. 206).  




 Whereas Lindsley’s suggestions are important to learning in some or most 
learning contexts, it seems that there may be conditions under which learners may benefit 
from some restrictions of a given free operant ‘freedom’.  And while the ultimate goal 
with a learner is often to develop fluent and accurate responding, these four rules may not 
always generate the best results for learners in the early stages of learning a skill. A 
student could benefit from an alteration in the form of their response as in the case of 
redirecting topographical response classes which involve “finger counting” addition 
problems. A tutor may immediately prompt a correct response in lieu of allowing a 
learner to skip or self-correct. Speech pathologists may slow a student’s performance, or 
interrupt each response with a prompt and reinforcing statement as in a discrete trial as 
the topographical shaping of oral motor skills is honed. There is some importance in 
testing, in laboratory preparations, the conditions under which these ‘Four Free Operant 
Freedoms’ provide the most efficient blueprint to take a learner from inaccurate and 
disfluent responding, to mastery of a given skill.   
Learning Channels, Stages, and Taxonomies 
Working on one’s golf swing, may be seen as a different taxonomy of learning 
than studying for a calculus exam. These types of learning may be treated differently and 
be seen as a combination of psychomotor, simple cognitive, and complex cognitive 
behaviors. Tiemann, Markle and Kubina, (2009) further refine these learning styles and 
place them into a table of 17 various subcategories of learning (Foshay, 1983; Kubina, 




Also, an important thing to consider when arranging a learning environment may 
be the learner’s history with respect to the subject matter.  There are certainly differences 
in the approach of an instructor when a learner is acquiring a skill, and when they are 
close to proficiency or fluency (Kubina et al., 2009). The process of “overlearning” and 
practicing, may not be reflective of the kinds of learning processes which are taking place 
during the initial phases of learning and shaping new skills (Chasey, 1977). While the 
purposes of the present study is to evaluate the overall acquisition rates of matching 
shapes, it should be noted that it is possible that it is most efficient to teach this task with 
less “freedom” and to allow more self-guidance and regulation towards the end of the 
learning curve.  
Paired-Associate Learning and Relational Framing 
 This experiment centers around learning to accurately, and rapidly place shapes 
given only tactile input. While this ‘learning channel’ is somewhat rare in the behavior 
analytic literature (Johnson & Layng, 1996), utilizing paired-associate tasks is common 
when looking at basic learning patterns in humans when looking at moment-to-moment 
changes. These kinds of tasks tend to be complicated in the case of humans (Hulme, 
Goetz, Gooch, Adams, & Snowling, 2007). Basic preparations of all kinds, in fact, tend 
to be represented differently in humans due to their ability to readily behave with respect 
to arbitrarily applicable stimulus properties as a generalized operant (Hayes & Berens, 
2004; Steele & Hayes, 1991). There is some expectation in this experiment, that there 
will be, at times, vast differences in performance given the verbal histories of each 




complex tactile discrimination, but  the current preparation,  surveys participants after the 
experiment, to attempt to detect language patterns which may have an extensive effect on 
response rates (Rickard, 2010) 
PT, and fluency-based instruction have been a small niche in the relatively small field of 
behavior analysis. In fact, measurement of response rate as a general measure of learning, 
has been low when compared to other measures such as percent correct and other 
measurements which suggest that behavior is of interest as a conditional probability given 
some other event. Skinner lamented the movement towards these kinds of measurement 
in his piece titled “Farewell my LOVELY!”, speaking with regard to the cumulative 
recorder, free-operant designs and cumulative response frequencies (Ferster, 1953; 
Skinner, 1976).  
Method 
Participants and Setting 
 Twelve undergraduate students, attending a public university, voluntarily 
consented to participate in the study after it was reviewed through the university’s 
Institutional Review Board (IRB). Participants were introductory psychology students 
with no history of severe vision impairment, and who had no known disabilities or 
injuries which could affect their fine motor skills. Participants were recruited through the 
psychology department’s SONA participant pool. The students participated for up to 1.5 
hours in one laboratory visit in exchange for extra credit in their psychology courses. All 




rooms contained a desk, two chairs, a blindfold, various shapes, two different shape 
sorters, bowls, a timer, a placemat, and a video camera.  
Experimental Preparation 
 The experimental task included two shape-sorting apparatuses which were 
presented, one at a time, separated by a 5-minute break. Participants were given the 
opportunity to orient to the shape sorter after they put on a blindfold. The apparatuses 
consisted of one cubic shape sorter and one flat shape sorter. Each of these had cutouts 
for 12 corresponding pieces. Some shapes were common to both the cube and the flat 
shape sorter, but others were unique to just one. For example, each apparatus had a cutout 
for square and a corresponding square which fit the square cutout and only the square 
cutout. Adaptations were made to each shape sorter such that shapes were more difficult 
to force into an incorrect cutout. Also, a large placemat was utilized which had a 
designated spot for the bowls for both left and right-handed participants. This placemat 
was used to ensure that the materials needed would be similarly oriented, and relatively 
equidistant in all experimental sessions. No monetary, or other explicit incentives were 
provided for correct responses as research in paired-associate tasks have indicated that 
providing putative reinforcers does not improve retention or acquisition rates (Berquam, 
1981).   
Initial pilot studies were used to calibrate conditions and stimuli in such a way 
that most participants were able to move from low rates of responding (roughly .5 to 1 
shape successfully placed per minute) to high rates of responding (roughly 16 to 25 




participants demonstrated relatively equal performance on both the cube and flat sorting 
apparatuses.  
Participants were sorted into one of four groups in a multi-element design 
balanced across participants. Three participants were randomly designated into each of 
the four groups (Sidman, 1960). The groups included: 1) Cube apparatus first, given 
shapes concurrently. 2) Cube apparatus first, given shapes successively 3) Flat apparatus 
first, given shapes concurrently and 4) Flat apparatus first, given shapes successively. 
Participants placed shapes under these conditions, and with respect to their initial 
apparatus, for 30 minutes, or until a rate of 16 shapes per minute was met for 3 
consecutive minutes. After the initial condition participants were given a small break, and 
were then asked to use the other apparatus under the alternative condition, for 30 minutes, 
or until a rate of 16 shapes per minute was met for 3 consecutive minutes. The pattern of 
responding, particularly the rate of acceleration in placing shapes, was then compared 
both within and across participants (Barlow & Hersen, 1984). 
Procedure 
 The experimenter obtained consent from the participant and asked the participant 
to respond to a direct instruction script for each of the two corresponding conditions in 
order to better ensure understanding (Binder & Watkins). The experimenter asked if the 
person had any questions and asked the participant to put on the blindfold when they 
were ready. After the participant put on the blindfold, the shape sorting apparatus 
corresponding with their determined condition was taken out of the box and placed in 




Experimenters asked the participant to orient themselves to the shape sorter and method 
by which shapes would be provided. When the participant indicated readiness the 
experimenter presented shapes either one at a time or in a bowl all at once depending 
upon the condition selected.  
One of two apparati were presented with either all 12 shapes being presented at 
once with multiple examples of each shape presented (for instance 3-4 squares could be 
in the bowl). Participants were free to grab any shape, in any order, and were free to put 
shapes back if they wanted. They were also free to repeat performances with similar 
shapes until the bowl was cleared. Once the bowl was cleared of all shapes, a new bowl 
with the same set of shapes was presented. This condition—in which all shapes were 
available at once—is being called the “concurrently available” condition. In the other 
condition, participants were given one shape at a time which was placed into a small 
bowl in front of the participant. Participants were required to successfully place each 
shape before another was made available. At the end of every timed minute, the 
experimenter would tell the participant either how many shapes were placed, or if none 
were placed in a complete minute, the experimenter would provide a verbal prompt as to 
where the current shape’s corresponding cutout could be found. Appendix 1 lists the 
deliberate randomization of shapes presented in the successively available condition.  
Successively Available Condition 
 In this condition participants were given shapes one at a time in accordance with a 
list used to ensure randomness of shape presentation. This list of shapes was generated 




prompted to respond at certain points in the script. The script indicated that shapes would 
be presented one at a time and that participants could not move forward until the 
presented shape was placed successfully. Participants were also told that the experimental 
condition would end when half an hour had elapsed or when the participant had placed 16 
shapes per minute for three consecutive minutes. At the end of every timed minute, the 
experimenter would tell the participant either how many shapes were placed, or if none 
were placed in a complete minute, the experimenter would provide a verbal prompt as to 
where the current shape’s corresponding cutout could be found. After either the shapes 
had been placed at 16 per minute or half an hour had elapsed, participants were given a 
piece of paper and were asked to draw where each shape went, without being blindfolded. 
After this task was completed, participants were given a small break of 5 minutes if this 
was the first condition of which they were a part, or were told that the study had 
concluded if it was the second condition in which they partook.  
Concurrently Available Condition 
 In this condition participants were given sixty-four shaped pieces in a bowl. 
Participants were read and prompted to respond at certain points with respect to a script 
which explained the concurrently available condition. The script indicated that shaped 
pieces would be presented in a bowl, that there would be multiple examples of each 
shape, and that the participant was free to put shapes back at any time and could utilize 
whatever strategies they saw fit to get their responding up to 16 shapes per minute. The 
script also indicated that the experimental condition would be terminated if either 30 




three consecutive minutes. At the end of every timed minute, the experimenter would tell 
the participant either how many shapes were placed, or if none were placed in a given 
minute, the experiment would provide a verbal prompt as to where the shape in the 
person’s hand went. After either shapes had been placed at 16 a minute for three 
consecutive minutes, or 30 minutes had elapsed, the participant was asked to draw where 
each shape went. After this task was completed, participants were given a small break of 
5 minutes if this was the first condition of which they were a part, or were told that the 
study had concluded if it was the second condition in which they partook.  
Dependent variable Measurement 
  Data were coded from a video recording of each session by the researcher as well 
as trained research assistants (training criterion listed below). Responses were counted 
when a shape was successfully placed and fell through into a receptacle. In particular, 
instances were counted in a given minute, if the shape contacted the receptacle below the 
table. These data were recorded on a Minute per Minute Standard Celeration Chart. An 
example of this chart can be seen in Figure 1: the rate per minute and accompanying 
celeration rate for participant 10. Celeration values were calculated using an Excel macro 
(Harder, White, & Born, 2004). For a few participants, this formula seemed to be 
inaccurate however as the ‘zero’ values entered into the algorithm, caused some variation 
in the calculation of the slope. For these participants, the “quarter intersect” method was 
used in order to determine the line of best fit for that data set (Pennypacker, Koenig, & 
Lindsley, 1972). This method was also utilized in order to check celerative values which 




Procedural Integrity and Inter-Observer Agreement 
 Research assistants were provided with roughly 3 hours of training in which they 
were told the general purpose of the study, and provided the opportunity to practice 
presenting materials in a timely fashion. When research assistants were able to manage 
all of the procedural steps (see Appendix 3) and were able to hand mock-participants 
shapes at a rate above 20 per minute while scoring correct-shapes-placed in vivo, they 
were allowed to run subjects. 
Four of the 12 recorded videos were coded by more than one member of the 
research team. Given the errors in IOA were counted when one observer counted a shape 
as a difference in the number of responses observed in a given minute. Out of the 213, 1-
minute observation times, differences in the number of observed responses occurred 7 
times, leaving 206 minutes in which observers agreed; an IOA of 96.7% as calculated by 
the number of agreements in a given observation window divided by the number of 
opportunities.  
    Researchers were observed via video recording and scored based upon the 
number of steps accurately completed in the accordance with procedural instructions. 
Although no deviations were observed in basic procedural protocols, errors were 
observed in the presentation of shaped pieces by the researcher when compared to the 
provided randomized list for the shaped pieces presentation order within the 
“successively available” condition. Errors occurred largely as the participant placed 




list occurred in all observed sessions, from 1 to 5 times, though these deviations are not 
thought to have affected the “randomness” in which shapes were presented.  
Results 
 Figure 2 shows that while initial rates varied from 6 to .8 shapes placed per 
minute in the initial 5-minute period, differences in the rate at which participants in each 
condition accelerated is different across groups. When the rate of acceleration in the 
concurrently available condition, is divided by the same participant’s rate of acquisition 
in the successively available condition it can be seen that participants accelerated their 
performance at 80.41% of what their accelerative values were in the successively 
available condition. In other words, when compared to their own performance in a 
different condition the concurrently available condition yielded acceleration rates which 
were roughly 20% slower than in the successively available condition. 
 Participants’ rates of acquisition were also compared across their first and second 
timings regardless of condition (Figure 3). This calculation was performed in order to 
determine what the potential learning effect was from the first to the second timing. 
Results indicated that on average, when compared to their first experimental condition, 
participants accelerated at 88.75% when compared to their rates of acceleration in the 
second condition. 
 Lastly, experimenter’s calculated participants’ rate of acquisition when given a 
cubic and flat apparatus (Figure 4). These calculations were determined by taking the 




acquisition on the flat apparatus. This demonstrated that the accelerative rates of 
performance on the cube apparatus were 98.75% of that of the accelerative rates on the 
flat apparatus. Differences in celeration values within participants, for all conditions of 
interest to the researcher, are summarized in Table 1. It should be noted that no 
participants decelerated over the course of each half hour session; however, some did 
maintain similar levels of responding throughout the course of the study. In this table it 
can be seen that acceleration rates were greater in the successively available condition 
despite varied starting rates of performance. Provided a T-test for two dependent means 
found that only the successive/concurrent distinction was significant (<.05) with a p-
value of .017.  
   
Discussion 
 While rates of acquisition over the course of each session, across participants, 
varied widely, the difference in the rate of acquisition between the concurrently available 
shapes and the successively available shapes was the most pronounced when compared 
against other conditional variables of interest. Given the small sample size, it is unclear 
whether these results are significant by statistical measures, however only 1 of the 12 
participants had a higher rate of acquisition in the concurrently available condition. These 
data seem to be in agreement with current PT practices which dictate that flashcards, 
which are presented successively, should likely be utilized when a student is not showing 
significant growth when presented with a test or worksheet (in which they may do the 




varied topographically from a typical academic performance, paired-associate learning is 
common both in research and in academic settings. The results observed seem to parallel 
those hypothesized by Precision Teachers when learners are “sliced back” to flash cards 
from worksheet-based performances.  
 The purpose of the current study was to determine if any difference in the rate of 
acquisition existed at all, between ‘concurrently available’ stimuli and ‘successively 
available’ stimulus conditions—given that the ‘concurrently available’ condition 
provided more “freedom” with regard to the order and method in which they chose to 
learn to play shapes effectively. Whereas the scope of these results are difficult to 
interpret given the specific conditions which existed as a function of the task, the research 
does seem to fit conventional wisdom observed in the field of PT. It does, however, seem 
plausible that the rate of acquisition for a given skill could be better fostered by more 
self-managed features in the learning environment. An example of this would be perhaps 
the kind of responding that is observed when a college student is given a series of essay 
questions. It is conceivable that allowing students to return to questions which were left 
previously incomplete, skip questions, or even take/retake tests at times which the student 
is free to “self-present”. Such freedoms were often granted by Ogden Lindsley to his 
students in his classes (Lindsley, 1996). However, SAFMEDS were a system in which 
students presented themselves with flashcards, one at a time.  
 It is perhaps the case that with alternative stimuli available to the participants, 
there were simply more response topographies which contacted negative reinforcement. 




successively available condition through the response of correctly placing a shaped piece 
into the corresponding location. In the concurrently available shapes condition, 
participants had numerous response options when they felt they were “stuck” on a given 
shape. They could “escape” a shape by setting it back into the bowl or setting it aside and 
grabbing it later. While these strategies were largely seen as useful to the participants, 
engaging in these alternative responses seemed to be counter-productive for many of 
them. 
When asked to draw shapes, participants performed with imperfect accuracy. The 
outcome of this experiment seems to suggest that the participants needn’t have tacted 
each shape “correctly” in order to behave with respect to it successfully. In other words, 
participants did not need to correctly identify the shape, as say an octagon, in order to 
place the octagon in the corresponding cutout. From this, we may assume that 
understanding the spatial relation between the shape and the corresponding cut-out may 
not be distinctly mediated by labelling the shape with a high degree of specificity. Future 
studies may look at the relation between tacting each shape covertly, or out loud (N. M. 
Berens & Hayes, 2007), as self-rules and covert verbal behavior may have affected the 
outcome of this research. How rules, and ‘free’ behaviors affect different tasks across 
different learning channels, should be the subject of future research. Though the relative 
novelty of a touch/place learning channel was seemingly advantageous in some respects, 
it may have hindered performance unnecessarily in other ways. Future research should 
look to validate these outcomes in the context of different stimulus sets, learning 




the future. Although this research suggests that stimuli should be presented consecutively 
in order to maximize accelerative values, much still needs to be done to evaluate the 
conditions under which this maintains as true, and perhaps the point at which 
transitioning into concurrently available stimuli, is advised. Without transitioning 
learning materials into concurrently available formats, learners may suffer from a lack of 
diverse application of a given skill.   
PT is often confused with rate-building; however, PT is founded upon simple 
contiguity between observed events, and relevant measures of performance in a 
standardized format. This foundational method of teaching is, by its very nature, a self-
critical approach to teaching.  The limited body of research which has been gleaned from 
this practice is noteworthy (Walker, 2005). However, some semblance of broad rules 
should be developed regarding how to best serve learners in achieving their learning 
goals. This study represents one initial attempt at developing those rules.  
The nature of this task, as it pertains only to tactile and positional discriminations, 
has limited current implications for generalization to academic learning environments. 
However, as previously mentioned, paired-stimulus learning as a class is actually 
common to current predominant PT curricula, and the stimulus channels for the present 
study may well not be limited, and seem to reflect common practice given other paired-
stimulus tasks. For instance, phonetic sounds when given a letter, or an answer when 
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Participant Celeration Value (1st) Celeration Value (2nd) 1st/2nd
1 1.07 2.09 0.51
2 1.25 1.25 1.00
3 1.19 1.25 0.95
4 1.62 3 0.54
5 1.1 1.1 1.00
6 1.5 2.25 0.67
7 1.26 1 1.26
8 1.1 2 0.55
9 1.3 1.22 1.07
10 1 1.7 0.59
11 1.7 1.2 1.42
12 2.76 2.13 1.30
Average Difference in Acquisition Rate 1st/2nd 0.90
Participant Celeration Value (Cube) Celeration Value (Flat) Cube/Flat
1 1.07 2.09 0.51
2 1.25 1.25 1.00
3 1.25 1.19 1.05
4 1.62 3 0.54
5 1.1 1.1 1.00
6 1.5 2.25 0.67
7 1 1.26 0.79
8 2 1.1 1.82
9 1.3 1.22 1.07
10 1.7 1 1.70
11 1.7 1.2 1.42
12 2.76 2.13 1.30
Average Difference in Acquisition Rate Cube/Flat 1.07
Participant Celeration Value (CA Condtion) Celeration Value (SA) CA/SA
1 1.07 2.09 0.51
2 1.25 1.25 1.00
3 1.19 1.25 0.95
4 1.62 3 0.54
5 1.1 1.1 1.00
6 1.5 2.25 0.67
7 1 1.26 0.79
8 1.1 2 0.55
9 1.22 1.3 0.94
10 1 1.7 0.59
11 1.7 1.2 1.42
12 2.13 2.76 0.77


































































































Condition 1 (Single Presentation) Script 
  
Experimenter: “In this experiment you are going to place shapes into the shape sorter placed in 
front of you. I want you to place them as fast as you can and try to remember where each shape 
goes. When you place at least 16 shapes in one minute 3 times in a row, the timing will end. 
How fast do you need to go?” 
S: “16 shapes per minute” 
E: “For how many minutes?” 
S: “3” 
E: “What happens when you place 16 a minute for three minutes?” 
S: “The timing will be over” 
E: “The subjects who terminate their sessions fastest may receive a gift card. In this condition 
you must place a shape before you receive the next one. You may not skip a shape if you are 
having trouble placing it, and you will not be able to get a shape back once it has been placed. 
Can you skip a shape if it’s too hard?” 
S: “No” 









Condition 2 (Simultaneously available Stimuli) Script 
 
Experimenter:  “In this experiment you are going to place shapes into the shape sorter placed in 
front of you. I want you to place them as fast as you can and try to remember where each shape 
goes. When you place at least 16 shapes in one minute, 3 times in a row, the timing will end. 
How fast do you need to go?”  
S: “16 shapes minute”  
E: “For how many minutes?” 
S: “3” 
E: “What happens when you place 16 shapes a minute for three minutes?” 
S: “The timing will be over.” 
E: “The subjects who terminate their sessions the fastest may receive a gift card. In this condition 
you will have a bowl of random shapes in front of you. There may be more than one of each 
shape in the bowl. If you are having trouble, or would like to skip a shape for any reason and 
come back to it, feel to do so at any time. Are you allowed to skip shapes want to? 
S: “Yes” 
E: “You may also repeat a response if you’d like. If you’d like to get a shape back after placing 
it, just hold your hand out and say “again.” “What do you do if you want to practice a shape 
again.” 
S: “Hold my hand out and say ‘again.’” 
 
